
Assistive Technology and Community Living 

Assistive Technology should be first in people’s minds when thinking about long 
term care or community living. With assistive technology (AT), people with 
disabilities including seniors can live longer and healthier lives in the setting of 
their choice.  
 

A study completed in 1997 by Verbrugge found that of all types of assistance, 
assistive technology (AT) is “the most effective strategy for reducing and 
resolving limitations of disabilities” and aging.  AT was found to be more 
effective than personal assistant services and the authors also found that low-tech 
and low-cost AT is often sufficient to meet needs.  The authors concluded that 
there are devices to meet people’s needs, but more effort must be made in 
informing people of the devices that are available. 
 
Another 2007 study by Mann from the Archives of Family Medicine found that 
occupational therapist-led AT interventions with seniors and other people with 
disabilities: 

• Slow decline 
• Reduce institutional costs—hospital and nursing home stays 
• Increase independence 

 

In the Mann study, many of devices suggested by the OTs addressed motor 
impairment and were used most often for: bathing, meal preparation, dressing, 
leisure, and use of the telephone. 
 
A 1999 study by Ellis in the Lancet suggests that AT can be used successfully to 
prevent falls in the elderly. Falls are a leading cause for hospitalization and 
nursing home admission in the elderly. 
 
What type of AT was used in these studies? 
 

• Grab bars for toilets and 
bathtubs and showers 

• Motion detecting lights to 
prevent falls  

• Assistive listening devices for 
phones and televisions 

• Bath transfer benches (most 
falls and injuries occur in the 
bathroom) 

• Vibration devices to wake 
people up 

• Meal preparation tools 
• Walkers with wheels, baskets, 

brakes, and seats 
• Bed assists 
• Ramps and temporary ramps 
• Photophones 
• Pill dispensers 
• Dressing aides 
• Eating aides 
• Talking watches with 

reminders 



Assistive Technology and Community Living 

 
Why do people access AT for community living? 

• Changes in function—a need to find a new way to do things  
• Changes in technology—advances create easier ways to do things 
• Changes in activities/lifestyle/society—living alone, not driving anymore, 

deciding to pick up a new hobby 
 
What steps should people take in accessing AT? 

• Identify what you want to do or need to do (goals) 
• Recognize strengths/weaknesses 
• Know your environment (when and where you need AT) 
• Know your resources (economic, community) 
• Research options 

o Talk to others with similar needs about how they addressed them 
o Access OTs and other healthcare professionals  

• Choose devices you will actually use 
 
 

Would you like to learn more? 
 
There are many websites with information on AT for community living. Here are 
just a few of them: 
• www.techforltc.org   
• www.dynamic-living.com 
• www.activeandable.com 
• www.sammonspreston.com 
• www.alzstore.com  
• www.abledata.com 
 • http://assistivetech.net 

 
Also, Michigan Disability Rights Coalition staff can come to you/your office and 
show you or your staff/colleagues simple, low-cost AT devices to help you or 
someone you know live successfully in the community. To schedule a presentation, 
all Aimee Sterk at (616) 797-9769 or email her c aimee@prosynergy.org  
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The great efficacy of personal and equipment 
assistance in reducing disability.  
L M Verbrugge, C Rennert and J H Madans 

Institute of Gerontology, University of Michigan, Ann Arbor 48109-2007, USA.  

OBJECTIVES: Personal and equipment assistance are common strategies to reduce 
disability. This study sought to determine how often assistance reduces or even 
completely resolves health-related difficulties in everyday tasks. METHODS: Data are 
from the NHANES I Epidemiologic Followup Study. Adults aged 35 to 90 reported 

difficulty doing 12 everyday tasks on their own without assistance. Those stating that 
they had much difficulty or were unable were asked if they had personal assistance and/or 
equipment assistance, and their degree of difficulty with assistance. Use and efficacy of 
assistance are studied by gender, age, intrinsic (unassisted) degree of difficulty, and type 
of assistance. RESULTS: Most people use assistance for the 12 tasks; "personal 
assistance only" is the principal type used for upper-extremity and body transfer tasks; 
"equipment only" ranks first for lower-extremity tasks. Assistance reduces difficulty for 
the great majority of persons (75% to 85%) and completely resolves difficulty for about 
25%. Equipment only proves to be the most efficacious strategy for reducing and 
resolving limitations. CONCLUSIONS: Equipment's success may be due to greater 
perceived gains when people accomplish the assistance by themselves. 

 



Prevention of falls in the elderly trial (PROFET): a randomised controlled 
trial.  
Jacqueline Close, Margaret Ellis, Richard Hooper, Edward Glucksman, Stephen 
Jackson, Cameron Swift. The Lancet.  Jan 9, 1999 v353 i9147 p93(1). 
 
Abstract:  
 
An occupational therapy assessment and intervention can substantially reduce 
the risk of a fall in elderly patients with a falling history. Researchers 
compared 397 elderly patients after emergency department care for a fall. 
Patients who underwent an occupational therapy assessment, during which 
household hazards were removed and assist devices were supplied, had only 
39% the risk of falling in the next year as those offered no assistance. 
 
 
Full Text: COPYRIGHT 1999 The Lancet Ltd.   
 
 
Jacqueline Close, Margaret Ellis, Richard Hooper, Edward Glucksman, Stephen 
Jackson, Cameron Swift   
 
Summary   
 
Background Falls in elderly people are a common presenting complaint to 
accident and emergency departments. Current practice commonly focuses on 
the injury, with little systematic assessment of the underlying cause, 
functional consequences, and possibilities for future prevention. We undertook 
a randomised controlled study to assess the benefit of a structured inderdisciplinary 
assessment of people who have fallen in terms of further falls.   
 
Methods Eligible patients were aged 65 years and older, lived in the community, 
and presented to an accident and emergency department with a fall. Patients 
assigned to the intervention group (n=184) underwent a detailed medical 
and occupational-therapy assessment with referral to relevant services 
if indicated; those assigned to the control group (n=213) received usual 
care only. The analyses were by intention to treat. Follow-up data were 
collected every 4 months for 1 year.   
 
Findings At 12-month follow-up, 77% of both groups remained in the study. 
The total reported number of falls during this period was 183 in the intervention 
group compared with 510 in the control group (p=0.0002). The risk of falling 
was significantly reduced in the intervention group (odds ratio 0.39 [95% 
CI 0.23-0.66]) as was the risk of recurrent falls (0.33 [0.16-0.68]). In 
addition, the odds of admission to hospital were lower in the intervention 
group (0.61 [0.35-1.05]) whereas the decline in Barthel score with time 
was greater in the control group (p[less than]0.00001).   
 
Interpretation The study shows that an interdisciplinary approach to this 
high-risk population can significantly decrease the risk of further falls 
and limit functional impairment.   
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Introduction   
 
There is a need for strategies to prevent falls in older people.[1,2] 
The cost of falling is high both to the individual in terms of physical[3,4] 
and psychological trauma,[5] loss of independence,[6,7] or even death,[8,9] 
and to health and allied services[8,10,11] in terms of resources and bed 
occupancy.   
 
There is still no agreed approach to the management of elderly people 
who fall, and previous studies have produced conflicting results.[12-20] 
Direct comparison between studies is hampered by differences in methods, 
lack of clarity in definition, and differences in study populations and 
intervention strategies.   
 
8% of people aged 70 years and above seek care in accident and emergency 
departments each year for fall-related injuries,[7] and of these, 30-40% 
are admitted to hospital.[21] About 50% of elderly patients discharged 
from accident and emergency departments show an increase in dependency,[6,22] 
in many cases related to trauma; yet the emergency department records make 
little reference to functional ability and support services are underused.[6] 
Although accident and emergency departments are a prime location for identification 
of functional problems and referral of patients, previous studies have 
shown important underdiagnosis of remediable problems in older people.[23] 
 
 
We did a randomised controlled study to ascertain whether a structured 
bidisciplinary assessment of elderly people, who live in the community 
and attend an accident and emergency department with a primary diagnosis 
of a fall, could alter outcome and decrease the rate of further falls during 
the 12-month follow-up period. Secondary endpoints were death, major injury, 
moves to institutional care, functional status, and use of health care. 
 
 
Patients and methods   
 
Participants   
 
We recruited patients between December, 1995, and the end of June, 1996. 
All patients aged 65 years and above, who lived in the local community 
and attended the accident and emergency department with a primary diagnosis 
of a fall were potentially eligible. Formal ethics committee approval was 
obtained for the study. We excluded patients with cognitive impairment 
defined as a score on the abbreviated mental test (AMT)[24] of less than 
7 and with no regular carer because of difficulties with informed consent 
and accurate recall of events. Patients, who did not live locally or spoke 
little or no English, were excluded for practical reasons. A fall was defined 
as: inadvertently coming to rest on the ground or other lower level with 
or without loss of consciousness and other than as a consequence of sudden 
onset of paralysis, epileptic seizure, excess alcohol intake, or overwhelming 
external force.   
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Potential participants were identified by a computerised registration 
system in which all patients attending the accident and emergency department 
are listed in chronological order. The records of all patients fulfilling 
the selection criteria were reviewed regularly by a physician (JC) to ensure 
systematic identification.   
 
We wrote to the patients who were discharged home after their fall, enclosing 
an information sheet about the study. We then contacted them by telephone 
2-3 days later to answer questions about the study. Verbal consent was 
obtained and baseline data were collected within 7 days of the fall.   
 
 
For patients with no telephone, we sent a similar letter and included 
a stamped addressed envelope with the offer of a home visit for collection 
of baseline data.   
 
Patients admitted to hospital as a result of their fall were identified 
but not recruited until discharge from hospital so that clinical inpatient 
management of these patients was not influenced.   
 
Methods   
 
Baseline information, collected before randomisation by the physician 
(JC), consisted of a detailed history of the fall, any previous falls, 
concurrent disorders, drug history, functional ability before the fall, 
cognitive assessment, and sociodemographic details.   
 
Randomisation was by a random-numbers table, and the list was held independently 
of the investigators. Participants were randomly assigned to the intervention 
group, which underwent detailed medical and occupational-therapy assessment 
and referral to relevant services if indicated, or to the control group, 
which underwent no such assessment. Each participant was given a "falls 
diary" with 12 monthly sheets to assist with the recall of further falls. 
 
 
Medical assessment   
 
The examination, undertaken in the day hospital, was a comprehensive general 
examination, but in addition focused on a more detailed assessment of visual 
acuity, balance, cognition, affect, and prescribing practice. Postural 
hypotension was defined as a symptomatic decrease in systolic blood pressure 
of 20 mm Hg or more, as the patient rose from lying to standing.[25] Visual 
acuity was assessed with a Snellen chart, and the patient was defined as 
having impaired vision if the acuity was 6/12 or worse in either eye, being 
partially sighted if corrected vision in both eyes was 6/24 or worse, or 
being blind if acuity was 6/60 or worse in both eyes. Poor binocular vision 
was defined as a disparity in acuity between eyes of two lines or more 
on the Snellen chart. We tested balance by asking the patient to stand 
on one leg;[4] impaired balance was defined as an inability to stand on 
one leg for more than 10 s. We used the Folstein mini mental state examination[26] 
to assess cognition (a score of 26 was taken as evidence of cognitive impairment) 
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and the modified geriatric depression scale[27] to assess affect (a score 
of 6 indicated possible underlying depression). Carotid sinus studies were 
undertaken if the cause of the fall was unclear or clinical suspicion was 
high.   
 
On completion of the assessment and in conjunction with the baseline data, 
a primary cause for the index fall was assigned, and identified risk factors 
were modified if possible. If further investigation, assessment, or follow-up 
was thought to be necessary a referral was made to the relevant service 
and the examination findings and the recommended course of action were 
detailed. If multidisciplinary input was thought to be appropriate, a referral 
was made to the day hospital. Drug modification was achieved by direct 
contact with the general practitioner.   
 
There was no further medical input from the physician after the assessment. 
 
 
Occupational-therapy assessment   
 
A single home visit was undertaken by an occupational therapist after 
the medical assessment. Function was assessed with the Barthel index[28] 
and supplemented for descriptive purposes only by a modified version of 
the functional independence and functional assessment measures.[29] Environmental 
hazards were identified and documented with a checklist designed by the 
Health and Safety Executive, UK. The falls handicap inventory[30] was used 
as an indirect marker of the psychological consequences of the fall. 18 
questions on health, function, and emotion produce a maximum score of 72. 
 
 
On completion of the assessment, advice and education was given about 
safety within the home, and modifications such as removal of loose rugs 
were made with the patient's consent. Minor equipment was supplied directly 
by the occupational therapist, and patients who required hand rails, other 
technical aids, adaptions, or additional support were referred to social 
or hospital services in the usual way.   
 
Follow-up   
 
Follow-up was done by postal questionnaire, which was sent to all participants 
every 4 months for 1 year after the fall. Information about subsequent 
falls, fall-related injury, and details of doctor and hospital visits or 
admissions and degree of function were requested.   
 
Statistical analysis   
 
Based on an average of two falls per year with an SD of 1.5 and a 25% 
rate of attrition, a sample size of 352 would have 90% power to detect 
a 30% reduction in the rate of falls from 2.0 to 1.4 in the intervention 
group with a probability of p[less than]0.05.   
 
At 12-month follow-up, patients were classified according to whether they 
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had died, moved to institutional care, were otherwise lost to follow-up, 
or remained in the study. This status at follow-up was compared in the 
two study groups by means of a x2 test. Participants who remained in the 
study at 12 months were included in subsequent analyses.   
 
We compared the two groups in terms of number of falls and serious injuries 
(fracture or joint dislocation) by Mann-Whitney tests, and reported ability 
to go out alone by x2 test. Differences between groups were compared after 
adjustment for baseline differences in Barthel index and AMT scores, by 
multiple logistic regression. For the analyses of risk of falling and risk 
of recurrent falling, the number of falls in the previous year was also 
included as a covariate. Similarly, for the analysis of reported ability 
to go out at 12 months, reported ability to go out at baseline was included 
as an additional covariate.   
 
Barthel scores during follow-up in the two study groups were compared 
by repeated-measures ANCOVA with baseline Barthel scores as the covariate. 
 
 
Results   
 
Demography   
 
1031 consecutive patients aged 65 years or older attended the accident 
and emergency department with a primary diagnosis of a fall during the 
recruitment period (figure 1). This total represents 20% of all attendees 
and 14% of emergency admissions for this age-group. The ultimately randomised 
number of patients was 397 (39%). The commonest reason for not proceeding 
to randomisation was inabilty to contact patients after the attendance 
at the accident and emergency department. Table 1 summarises the reasons 
for exclusion of the remaining patients and shows the distributions of 
age, sex, and hospital admission in the different categories for comparison. 
 
 
The discrepancy in numbers between intervention and control groups is 
attributable to chance and consistent with the use of random-number tables. 
Barthel index and AMT scores were slightly higher in the intervention group 
than in the control group (table 2).   
 
Medical assessment   
 
152 (83%) medical assessments were undertaken, and most were completed 
within 3 weeks of the index fall. Of the 32 patients who did not attend 
for assessment, eight had died, five had moved into institutional care, 
and 19 gave no reason but were willing to complete the follow-up questionnaire. 
 
 
Examination revealed many different disorders. 26 (17%) patients had evidence 
of one or more cardiovascular or circulatory disorders which was likely 
to have contributed to their fall, such as symptomatic postural hypotension, 
compromising cardiac arrhythmias, carotid sinus syndrome, and documented 
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pacemaker failure.   
 
89 (59%) patients had visual impairment, 94 (62%) had poor stereoscopic 
vision, and 53 (35%) had cataract formation in one or both eyes.   
 
42 (28%) patients had decreased leg power whereas 30 (20%) had peripheral 
neuropathy. 109 (72%) patients were unable to stand on one leg with eyes 
open for more than 10 s. 51 (34%) patients had cognitive impairment and 
28 (18%) scored more than 5 on the geriatric depression scale.   
 
Occupational-therapy assessment   
 
One occupational-therapy home assessment was undertaken in each of the 
140 patients of the intervention group. 12 patients who had undergone a 
medical assessment declined the home assessment.   
 
The mean Barthel score after the fall was 18 (SD 2.5); only 59 (42%) patients 
attained a score of 20.   
 
The most common environmental hazards at the time of the fall were uneven 
outdoor surfaces, change in surface level, ramps or steps, inappropriate 
floor covering, and unsuitable footwear.   
 
The median falls handicap score was 19, and only ten (7%) patients denied 
any handicap after the index fall.   
 
Outcome of assessments   
 
After completion of the assessments, a primary attributable cause was 
assigned in 110 (72%) of the patients. 11 falls were the result of ice 
on the pavement, 44 were due to external environmental hazards, 29 to internal 
environmental hazards, 26 to cardiovascular or circulatory disorders, and 
two to drugs. The cause in the remainng falls was unclear or a result of 
several factors.   
 
The bidisciplinary assessment resulted in 67 referrals to hospital outpatient 
departments and 38 referrals to the day hospital. Follow-up by the general 
practitioner was recommended in 33 patients, (16 for drug modification), 
and a visit to an optician was suggested in 27 cases. In only 24 (16%) 
of the assessments no further action was required.   
 
Follow-up   
 
At 12-month follow-up, 163 (77%) of 213 in the control group and 141 (77%) 
of 184 in the intervention group remained in the study (table 3). The control 
and intervention groups did not differ significantly in the proportions 
followed up or not followed up for various reasons (p=0.81).   
 
There were significantly fewer falls in the intervention group than in 
the control group. The median number of falls over the follow-up period 
was zero (IQR 0-3) in the intervention group and one (0-3) in the control 
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group. The proportion of patients who were able to go out alone at 12 months 
was higher in the intervention group than in the control group, but the 
difference in the proportion of serious injuries was not significant.  
 
 
Logistic regression analysis showed that the risk of falling in the 12-month 
follow-up period was lower in the intervention group than in the control 
group after adjustment for differences in Barthel and AMT scores at baseline 
and number of falls in the 12 months before the index fall (odds ratio 
0.39 [95% CI 0.23-0.6]). Similarly, there was a significantly lower risk 
of recurrent falling in the intervention group than in the control group 
after adjustment for the same baseline variables (0.33 [0.16-0.68]). The 
odds of at least one hospital admission (as recorded from hospital admission 
data) were lower in the intervention group than in the control group after 
adjustment for baseline Barthel and AMT scores (0.61 [0.35-1.05]). The 
proportions who were able to go out alone at 12 months did not differ significantly 
after adjustment for Barthel and AMT scores and ability to go out alone 
at baseline (p=0.27).   
 
Figure 2 shows the mean change in Barthel scores compared with baseline 
for the two groups during follow-up. The repeated-measures ANCOVA showed 
a significant difference between the groups (p=0.017) and a significant 
change in scores over time (p[less than]0.0001).   
 
Discussion   
 
This controlled study has shown the efficacy of a structured interdisciplinary 
approach to the management and prevention of falls in older people in a 
routine service setting. The numbers of subsequent falls and people with 
recurrent falls were significantly and substantially reduced. The multifactorial 
approach is consistent with the prospective identification of risk factors 
used previously in institutional and community settings.[12,13] We applied 
our strategy in a more routine, and economical context. A cost-benefit 
analysis is being undertaken separately. The primary attributable cause 
was frequently related to an environmental hazard, but many patients had 
multiple risk factors; these findings highlight the dynamic interaction 
betwen intrinsic and extrinsic risk and the relevance of an interdisciplinary 
assessment. The revised definition of a fall reflects the need to include 
people who present with an episode of loss of consciousness, because previous 
work has emphasised both an important degree of amnesia for the initial 
event and remediable disorders in this group.[10]   
 
Furthermore, patients who attend accident and emergency departments are 
an accessible high-risk group of individuals who are receptive to intervention. 
65% of our patients had fallen in the previous year compared with the commonly 
quoted figure of 33%.[31] The adoption of clear interdepartmental (accident 
and emergency and geriatric medicine) fall-prevention strategies is strongly 
supported by the findings of this study, which uses a good practice model 
associated with little additional service cost and confirms previously 
reported underdiagnosis of remediable disorders in elderly patients who 
present to accident and emergency departments.[10,23]   
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The age criteria we used for inclusion of patients reflect the UK's Our 
Healthier Nation and the WHO Global Health for All targets to reduce mortality 
and morbidity rates for accidents in people aged 65 and older.[1,2] Patients 
who were excluded because of refusal or in whom there was no contact were 
younger than those who took part, and substantially fewer were admitted 
to hospital. This finding suggests that they may represent a healthier 
group of individuals. By contrast, those who were excluded because of dementia 
or who lived in institutional care were older than the participating group 
and more likely to be admitted to hospital. The latter group is more vulnerable 
and might benefit from intervention.   
 
The 50% reduction in fracture rate seen in our trial is encouraging, although 
larger studies are needed to investigate this finding and the impact on 
mortality. Calcium and supplementation with colecalciferol, and hip protectors 
lowered the risk of hip fractures in nursing-home residents.[32,33] and 
steps to preserve bone mineral density and use of hip protectors to high-risk 
groups could be useful adjuncts to any programme that prevents falls and 
injury. We conclude from our findings that there is now a strong case to 
incorporate falls and injury prevention strategies of proven efficacy into 
routine clinical service.   
 
Contributors   
 
Jacqueline Close was the lead investigator and wrote the paper. Margaret 
Ellis undertook the occupational-therapy assessments. Richard Hooper was 
responsible for statistical analysis. Cameron Swift was the project supervisor. 
All investigators were involved in the study design.   
 
Acknowledgments   
 
This study was funded by a South Thames NHS research and development project 
grant.   
 
References   
 
1 Secretary of State for Health. Our healthier nation: a contract for 
health. London: Stationery Office, 1998.   
 
2 Global strategy for health for all by the year 2000. Geneva: WHO, 1981. 
 
 
3 Tinetti ME. Factors associated with serious injury during falls by ambulatory 
nursing home residents. J Am Geriatr Soc 1987; 35: 644-48.   
 
4 Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly 
persons living in the community. N Engl J Med 1988; 319: 1701-07.   
 
5 Tinetti ME, Mendes de Leon CF, Doucette JT, Baker DI. Fear of falling 
and fall-related efficacy in relationship to functioning among community 
living elders. J Gerontol 1994; 49: M140-47.   

8 



 
6 Currie C, Lawson P, Robertson C, Jones A. Ederly patients discharged 
from an accident and emergency department--their dependency and support. 
Arch Emerg Med 1984; 1: 205-13.   
 
7 Sattin R, Lambert Hubert D, DeVito C, et al. The incidence of fall injury 
events among the elderly in a defined population. Am J Epidemiol 1990; 
131: 1028-37.   
 
8 Cryer PC, Davidson L, Styles CP, Langley JD. Descriptive epidemiology 
of injury in the south east: identifying priorities for action. Public 
Health 1996; 110: 331-38.   
 
9 Keene GS, Parker MJ, Pryor GA. Mortality and morbidity after hip fractures. 
BMJ 1993; 307: 1248-50.   
 
10 Davies AJ, Kenny RA. Falls presenting to the accident and emergency 
department: types of presentation and risk factor profile. Age Ageing 1996; 
25: 362-6.   
 
11 Hollingworth W, Todd CJ, Parker MJ. The cost of treating hip fractures 
in the twenty-first century. J Public Health Med 1995; 17: 269-76.   
 
12 Rubenstein LZ, Robbins AS, Josephson KR, Schulman BL, Osterweil D. 
The value of assessing falls in the elderly population: a randomised clinical 
trial. Ann Intern Med 1990; 113: 308-16.   
 
13 Tinetti ME, Baker DI, McAvay G, et al. A multifactorial intervention 
to reduce the risk of falling among elderly people living in the community. 
N Engl J Med 1994; 331: 821-27.   
 
14 Mulrow CD, Gerety MB, Kanten D, et al. A randomized trial of physical 
rehabilitation for very frail nursing home residents. JAMA 1994; 271: 519-24. 
 
 
15 Lord SR, Ward JA, Williams P, Strudwick M. The effect of a 12-month 
exercise trial on balance, strength, and falls in older women: a randomized 
controlled trial. J Am Geriatr Soc 1995; 43: 1198-206.   
 
16 Vetter NJ, Lewis PA, Ford D. Can health visitors prevent fractures 
in elderly people? BMJ 1992; 304: 888-90.   
 
17 Fabacher D, Josephson K, Pietruszka F, Linderborn K, Morley JE, Rubenstein 
LZ. An in-home preventive assessment program for independent older adults: 
a randomized controlled trial. J Am Geriatr Soc 1994; 42: 630-38.   
 
18 Province MA, Hdley EC, Hornbrook MC, et al. The effects of exercise 
on falls in elderly patients: a preplanned meta-analysis of the FICSIT 
trials. JAMA 1995; 273: 1341-47.   
 
19 Wolf SL, Barnhart HX, Kutner NG, McNeely E, Coogler C, Xu T. Reducing 

9 



frailty and falls in older persons: an investigation of Tai Chi and computerized 
balance training. J Am Geriatr Soc 1996; 44: 489-97.   
 
20 Carpenter GI, Demopoulos GR. Screening the elderly in the community: 
controlled trial of dependency surveillance using a questionnaire administered 
by volunteers. BMJ 1990; 300: 1253-56.   
 
21 Sattin R. Falls among older persons: a public health perspective. Annu 
Rev Public Health 1992; 13: 489-508.   
 
22 Rowland K, Maitra AK, Richardson DA, Hudson K, Woodhouse KW. The discharge 
of elderly patients from an accident and emergency department: functional 
changes and risk of readmission. Age Ageing 1990; 19: 415-18.   
 
23 Khan SA, Miskelly FG, Platt JS, Bhattachryya BK. Missed diagnoses among 
elderly patients discharged from an accident and emergency department. 
J Accid Emerg Med 1996; 13: 256-57.   
 
24 Hodkinson HM. Evaluation of a mental test score for assessment of mental 
impairment in the elderly. Age Ageing 1972; 1: 233-38.   
 
25 Currens JH. Comparison of blood pressure in lying and standing positions: 
study of 500 men and 500 women. Am Heart J 1948; 35: 646-56.   
 
26 Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical 
method for grading the cognitive state of patients for the clinician. J 
Psychiatr Res 1975; 12: 189-98.   
 
27 Sheik J, Yesavage J. Geriatric depression scale (GDS): recent evidence 
and development of a shorter version. In: Clinical gerontology: a guide 
to assessment and intervention. New York: Haworth Press, 1986.   
 
28 Mahoney FI, Barthel DW. Functional evaluation: the Barthel index. Maryland 
State Med J 1965; 14: 61-65.   
 
29 Keith RA, Granger CV, Hamilton BB, Sherwin FS. The functional independence 
measure: a new tool for rehabilitation. Adv Clin Rehabil 1987; 1: 6-18. 
 
 
30 Rai GS, Kinirons M, Wientjes H. Falls handicap inventory (FHI)--an 
instrument to measure handicaps associated with repeated falls. J Am Geriatr 
Soc 1995; 43: 723-24.   
 
31 Prudham D, Evans JG. Factors associated with falls in the elderly: 
a community study. Age Ageing 1981; 10: 141-46.   
 
32 Chapuy MC, Arlot ME, Duboeuf F, et al. Vitamin D3 and calcium to prevent 
hip fractures in the elderly women. N Engl J Med 1992; 327: 1637-42.   
 
 
33 Lauritzen JB, Petersen MM, Lund B. Effect of external hip protectors 

10 



on hip fractures. Lancet 1993; 341: 11-13.  Table 1: Baseline comparison 
of all eligible patients Number Mean (SD) Female Admitted (% of total) 
age (years) All patients 1031 78.2 (7.6) 694 (67%) 317 (31%) Randomised 
397 (39%) 78.2 (7.5) 269 (68%) 147 (37%) Not randomised Institutional care 
117 (11%) 82.3 (7.1) 85 (73%) 46 (39%) Dementia 60 (6%) 84.2 (6.2) 48 (80%) 
36 (60%) Refused consent 124 (12%) 76.9 (7.4) 94 (76%) 12 (10%) No contact 
195 (19%) 76.9 (7.2) 122 (63%) 29 (15%) Other 138 (13%) 75.3 (7.0) 76 (55%) 
47 (34%) Table 2: Baseline comparison of patients according to treatment 
group Characteristic Control group Intervention (n=213) group (n=184) Demography 
Mean (SD) age (years) 78.9 (7.6) 77.3 (7.4) Female 143 (67%) 125 (68%) 
Outcome Admitted (%) (day) 79 (37) 70 (38) Median (range) length of stay 
(days) 17 (1-117) 16 (1-221) Fall history Fall in previous year 141 (66%) 
118 (64%) Recurent falls 64 (30%) 49 (27%) Fell within home 128 (60%) 101 
(55%) Reported cause of fall Slip/trip 104 (49%) 89 (48%) Dizzy spell 40 
(19%) 32 (17%) Loss of consciousness 49 (23%) 45 (25%) Palpitations 7 (3%) 
3 (2%) Unclear 38 (18%) 36 (20%) After fall Major injury 79 (37%) 70 (38%) 
Able to go out alone 168 (79%) 146 (80%) Mean (SD) psychological results 
Barthel index 18.7 (2.1) 19 (1.6) AMT score 8.4 (1.5) 8.6 (1.5) Lives alone 
129 (61%) 114 (62%) *Three or more falls in last year. Table 3: Results 
of 1-year follow-up Intervention Control group group p (n=213) (n=184) 
Study status In study 163 (77%) 141 (77%) 0.81 Moved to institutional care 
18 (8%) 18 (10%) Dead 27 (13%) 19 (10%) Lost to follow up 5 (2%) 6 (3%) 
Falls Cumulative number of falls 510 183 0.0002 Patients reporting falls 
111 (52%) 59 (32%) Patients reporting three or more falls 55 (26%) 21 (11%) 
Patients reporting serious injury from falls 16 (8%) 8 (4%) 0.26 Able to 
go out alone 106 (65%) 108 (77%) 0.04 Mean (SD) Barthel score 17.3 (3.7) 
18.6 (2.5) Resource utilisation GP visits 668 487 0.33 Hospital visits 
524 438 0.55 Hospital admission 97 69 0.78 GP=general practitioner.    
 
Record Number:  A53634347  
 
 
 
   
  (c) 2007 Thomson Gale, a part of The Thomson Corporation. Thomson and 
Star Logo are trademarks and are registered trademarks used herein under 
license.   
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Prevention of falls in the elderly trial (PROFET): a randomised 
controlled trial 
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Summary

Background  

Falls in elderly people are a common presenting complaint to accident and emergency 
departments. Current practice commonly focuses on the injury, with little systematic 
assessment of the underlying cause, functional consequences, and possibilities for future 
prevention. We undertook a randomised controlled study to assess the benefit of a structured 
inderdisciplinary assessment of people who have fallen in terms of further falls. 

Methods  

Eligible patients were aged 65 years and older, lived in the community, and presented to an 
accident and emergency department with a fall. Patients assigned to the intervention group 
(n=184) underwent a detailed medical and occupational-therapy assessment with referral to 
relevant services if indicated; those assigned to the control group (n=213) received usual care 
only. The analyses were by intention to treat. Follow-up data were collected every 4 months 
for 1 year. 

Findings  

At 12-month follow-up, 77% of both groups remained in the study. The total reported number 
of falls during this period was 183 in the intervention group compared with 510 in the control 
group (p=0·0002). The risk of falling was significantly reduced in the intervention group (odds 
ratio 0·39 [95% CI 0·23–0·66]) as was the risk of recurrent falls (0·33 [0·16–0·68]). In 
addition, the odds of admission to hospital were lower in the intervention group (0·61 [0·35–
1·05]) whereas the decline in Barthel score with time was greater in the control group 
(p<0·00001). 

Interpretation  

The study shows that an interdisciplinary approach to this high-risk population can 
significantly decrease the risk of further falls and limit functional impairment. 
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Effectiveness of Assistive Technology
and Environmental Interventions in Maintaining
Independence and Reducing Home Care Costs
for the Frail Elderly

A Randomized Controlled Trial

William C. Mann, OTR, PhD; Kenneth J. Ottenbacher, OTR, PhD; Linda Fraas, OTR, MA;
Machiko Tomita, PhD; Carl V. Granger, MD

Context: Home environmental interventions (EIs) and
assistive technology (AT) devices have the potential to in-
crease independence for community-based frail elderly per-
sons, but their effectiveness has not been demonstrated.

Objective: To evaluate a system of AT-EI service pro-
vision designed to promote independence and reduce
health care costs for physically frail elderly persons.

Design: Randomized controlled trial.

Setting and Participants: A total of 104 home-based
frail elderly persons living in western New York were as-
signed to 1 of 2 groups (52 treatment, 52 control).

Intervention: All participants underwent a compre-
hensive functional assessment and evaluation of their
home environment. Participants in the treatment group
received AT and EIs based on the results of the evalua-
tion. The control group received “usual care services.”

Main Outcome Measures: Functional status as mea-
sured by the Functional Independence Measure (FIM)
and the Craig Handicap Assessment and Reporting Tech-

nique; pain as measured by the Functional Status Instru-
ment; and health care costs including the costs.

Results: After the 18-month intervention period, the
treatment groups showed significant decline for FIM to-
tal score and FIM motor score, but there was signifi-
cantly more decline for the control group. Functional Sta-
tus Instrument pain scores increased significantly more
for the control group. In a comparison of health care costs,
the treatment group expended more than the control
group for AT and EIs. The control group required sig-
nificantly more expenditures for institutional care. There
was no significant difference in total in-home personnel
costs, although there was a large effect size. The control
group had significantly greater expenditures for nurse vis-
its and case manager visits.

Conclusion: The frail elderly persons in this trial expe-
rienced functional decline over time. Results indicate rate
of decline can be slowed, and institutional and certain
in-home personnel costs reduced through a systematic
approach to providing AT and EIs.

Arch Fam Med. 1999;8:210-217

T O OFFSET the impact of im-
pairments resulting from
chronic conditions and the
aging process, many el-
derly persons rely on assis-

tive technology (AT) devices such as canes,
walkers, and bath benches. Environmen-
tal interventions (EIs) such as the addi-
tion of ramps, lowering of cabinets, and
removal of throw rugs also increase func-
tional independence. Relatively few AT de-
vices, and even fewer EIs, are covered by
third-party payers, nor are the services as-
sociated with assessing a frail elderly per-
son or the home environment paid for by
insurance. While there is general recog-
nition of AT and EIs as “helpful,” and the

potential of AT is reflected in federal law,
there has been little study of their effec-
tiveness on increasing independence1 and
no study of their potential to reduce home
health care costs.

In a preliminary study examining the
use of AT and functional independence in
noninstitutionalized elderly persons, our re-
search team studied 364 frail elderly per-
sons.2 From this sample, 117 pairs of study
participants were matched on selected pre-
dictors and compared for levels of func-
tional independence relative to use of as-
sistive devices. For 60 pairs, subjects with
the highest use of AT were more function-
ally independent than their counterparts
who used fewer devices. The results of this

ORIGINAL CONTRIBUTION

From the Rehabilitation
Engineering Research Center on
Aging (Drs Mann and Tomita
and Ms Fraas) and the Center
for Functional Assessment
Research, Uniform Data
Systems for Medical
Rehabilitation (Dr Granger),
University at Buffalo, Buffalo,
NY; and the Office of the Dean,
School of Allied Health
Sciences, University of Texas
Medical Branch, Galveston
(Dr Ottenbacher).

ARCH FAM MED/ VOL 8, MAY/JUNE 1999
210

©1999 American Medical Association. All rights reserved.

 on April 10, 2008 www.archfammed.comDownloaded from 

http://www.archfammed.com


SUBJECTS AND METHODS
STUDY SUBJECTS

Study participants were referred by 1 of 3 sources: (1) Com-
munity Alternative Systems Agency, a medically directed
county agency that provides services to Medicaid-eligible
homebound elderly persons in western New York (n = 49,
20 treatment and 29 control group), (2) hospital physical
medicine and rehabilitation programs, providing short-
term rehabilitation (n = 49, 28 treatment and 21 control
group), and (3) Western New York Visiting Nursing As-
sociation, serving both Medicare- and Medicaid-eligible per-
sons (n = 6, 4 treatment and 2 control group). Participants
from the Community Alternative Systems Agency were re-
ferred to the study at the point of their initial referral for
in-home services. Participants from the hospital rehabili-
tation programs had received in-patient rehabilitation ser-
vices in the year before the initial assessment for the study.
Participants from the Visiting Nursing Association were
receiving services at the time of the initial referral to the
study. Each person referred was mailed a letter explaining
the study. All who responded favorably underwent an ini-
tial assessment. Only elderly persons with scores greater
than 23 on the Mini-Mental State Examination were in-
cluded in the investigation.3 Those who met the study cri-
teria were randomly assigned to 1 of the 2 groups by means
of a computer-generated table of random numbers.

Earlier studies had reported that persons with cogni-
tive impairments used fewer assistive devices and were
generally more dissatisfied with them than were non–
cognitively impaired, frail elderly persons.4 Persons with Mini-
Mental State Examination scores below 24 were more likely
to have a family care provider, which complicates the inter-
action of personal support, use of devices, and functional in-
dependence. Since this was the first clinical trial of a system
of AT-EI service delivery, we selected the population most
likely to show a positive effect. All study participants had dif-
ficulty with 1 or more areas of the Functional Independence
Measure (FIM) motor section.5 Forty study participants re-
ported their vision as fair or poor; none was totally blind.

For adequate statistical power, we sought to have 90
elderly persons at the end of a 1.5-year follow-up. Based
on a medium effect size (d = 0.50), power was assumed to
be .80 with an a level of .05. We initially included 104 study
participants, based on our experience with attrition in other
longitudinal studies of frail elderly persons. At the end of
18 months we had lost 4 participants from the treatment
group (4 died) and 10 from the control group (6 died and
4 withdrew from the study).

INTERVENTION

Standard Care

There is no single “standard” for home-based senior ser-
vices, and considerable variety exists in the types of ser-
vices potentially available for an older person in need of
assistance. There are (1) medically directed services avail-
able after hospitalization and rehabilitation; (2) nursing-
directed services, which typically provide home health care
aids and some medically directed interventions; and (3) pri-
marily nonmedical services provided through the Office for
Aging agencies across the country. These nonmedical

services may include Meals-on-Wheels and assistance with
shopping, household chores, and personal care.

Intensive AT-EI Services

This approach to providing for the safety and indepen-
dence needs of physically frail older persons included a com-
prehensive functional assessment of the person and the home
by an occupational therapist, recommendations for needed
assistive devices and/or home modifications (AT-EIs), pro-
vision of the devices and modifications, training in their use,
and continued follow-up with assessment and provision of
AT-EIs as needs changed. An interdisciplinary team, which
included a nurse and a technician experienced in home modi-
fications, assisted the occupational therapist. (Details of the
intervention protocol are available from the authors.)

OUTCOME MEASURES

The term independence is recognized as the ability to take re-
sponsibility for one’s own performance and desires. Under
this definition, a person can be independent with the use of
tools (AT and EIs) and with the management of supportive
personnel. We used the concept of functional indepen-
dence, which incorporates the same meaning as indepen-
dence, with the exclusion of supportive personnel. In at-
tempting to measure functional independence, we sought to
determine how much of one’s own performance needs and
desires can be accomplished by the person without support-
ive personnel, but either with or without AT and EIs. For this
study, measures of functional independence included the FIM
instrument, including 2 subsections, cognitive and motor; the
Older Americans Research and Services Center Instru-
ment6; and the Craig Handicap Assessment and Reporting
Technique7 (CHART), including 4 subsections, physical in-
dependence, mobility, occupation, and social integration. The
reliability and validity of these instruments have been exten-
sively investigated and reported in the literature.8,9

We also included pain and health care costs as depen-
dent measures. Pain was assessed with the Functional Sta-
tus Index.10 Health care costs during 18 months included
costs of AT-EIs; in-home personnel, including nurses, oc-
cupational therapists, physical therapists, speech-language
pathologists, case managers, and personal care aides; and in-
stitutional costs, including hospitalization and nursing home
stays. For AI-EIs, we included both the equipment cost and
personnel costs associated with assessment, training, and fol-
low-up. Personal care aide costs were calculated at $8.16 per
hour; nurses, at $98 per visit; case managers, at $89 per visit;
occupational therapists, physical therapists, and speech-
language pathologists, at $90 per visit; nursing home stays,
at $86 per day; and hospital costs, at $877.85 per day.11

DATA COLLECTION

All participants were visited in their homes every 6 months
to determine functional independence, health status, and
measures of cost. Participants were also contacted by tele-
phone every month to determine any new problems or ser-
vices received, and to determine the treatment group’s need
for additional EI-AT services. In the monthly calls partici-
pants were asked to report any problems they were

Continued on next page
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preliminary investigation suggested that increased use of
AT was related to greater functional independence.

The purpose of the present investigation was to
examine the effectiveness of an intervention program

involving AT and EIs by means of a randomized clinical
trial. It was hypothesized that there is a significant dif-
ference in functional independence and overall cost of
health-related services between frail elderly persons
receiving standard care (control group) and those
receiving intensive AT and EI services (treatment
group).

RESULTS

The 2 groups of 52 treatment and 52 control partici-
pants were equivalent on all measures at the start of the
trial. The groups showed no significant differences for
age, sex, race, education, income, marital status, or liv-
ing alone or with someone else. The treatment group
had fewer children (mean of 2.2 vs 3.3). For all mea-
sures of health, psychosocial status, and functional
independence, the 2 groups were equivalent (Table 1
and Table 2). There was no significant difference in
assistive device ownership at the start of the study, with
the treatment group owning a mean (SD) of 12.0 (6.2)
devices and the control group owning 10.4 (6.8). How-
ever, we could study functional independence only for
subjects still alive and participating at the end of 18
months. The 90 study participants available to the
study at the 18-month follow-up are described in
Table 3.

Participants in the treatment group received a mean
of 14.2 AT devices from the study (a total of 681 de-
vices) and a mean of 1.0 from other sources (a total of

Table 1. Comparison of Treatment and Control Groups
at Initial Assessment: Demographic Variables

Variables
Total

(N = 104)
Treatment
(n = 52)

Control
(n = 52)

Test for
Significance

of Differences

Age, mean (SD), y 73.0 (8.4) 74.3 (7.7) 71.6 (8.9) t102 = 1.65
No. of children,

mean (SD)
2.7 (2.6) 2.2 (1.8) 3.3 (3.1) t = 2.00*

Sex, No. (%)
M 31 (29.8) 18 (34.6) 13 (25.0)

x2
1 = 1.149

F 73 (70.2) 34 (65.4) 39 (75.0)
Race, No. (%)

Minority 30 (28.8) 12 (23.1) 18 (34.6)
x2

1 = 1.69
White 74 (71.2) 40 (76.9) 34 (65.4)

Education, No. (%) (n = 102) (n = 52) (n = 50)

x2
2 = 0.410

Less than high
school

32 (31.4) 17 (32.7) 15 (30.0)

High school and
some college

54 (52.9) 26 (50.0) 28 (56.0)

College and above 16 (15.7) 9 (17.3) 7 (14.0)
Income, No. (%) (n = 95) (n = 45) (n = 50)

x2
2 = 1.707

,$10 000 54 (56.8) 23 (51.1) 31 (62.0)
$10 000-$19 999 19 (20.0) 9 (20.0) 10 (20.0)
$$20 000 22 (23.2) 13 (28.9) 9 (18.0)

Marital status, No. (%)
Married 34 (32.7) 21 (40.4) 13 (25.0)

x2
2 = 3.257Widowed 49 (47.1) 23 (44.2) 26 (50.0)

Other 21 (20.2) 8 (15.4) 13 (25.0)
Living status, No. (%)

Live alone 55 (52.9) 28 (53.8) 27 (51.9)
x2

1 = 0.39
Live with someone 49 (47.1) 24 (46.2) 25 (48.1)

*P#.05.

having. Project personnel kept a detailed account-
ing of all assistive devices purchased and their costs,
home modifications, health care personnel time, and
all time spent by study participants in hospitals or
nursing homes. A project research associate who was
unaware of the study participants’ original group as-
signment administered the follow-up assessments to
the study participants in their home environment.
Blinding was difficult to maintain, as the research as-
sociate was sometimes aware subjects had received
AT-EIs, either through observation of devices and
home modifications or through subjects’ comments
regarding services.

The sequence of the administration of the
assessment instruments described above was ran-
domly determined to prevent order or carryover
effects. All data were coded by identification num-
ber, and final or total scores were not computed for
any of the study participants until all were com-
pleted. Both groups were evaluated on all dependent
measures.

For health costs data, the Community Alterna-
tive Systems Agency provided information on ser-
vices for their patients directly to the project. Infor-
mation on services received was also gathered through
self-report in the monthly telephone calls. For cal-
culating health care costs, information was avail-
able for all 52 treatment group subjects and 49 of the
control group subjects. It is likely that the 3 control
group subjects who withdrew from the study were
more functionally impaired than the average, as they
stated they were withdrawing because they were too
ill to continue.

DATA ANALYSIS

We compared the treatment and control groups on
demographic, health, psychosocial, and functional in-
dependence measures, and assistive device owner-
ship, with the use of t tests for continuous data and
x2 for nominal data.

Descriptive statistics and histograms were used
to examine functional independence and pain and to
graphically display differences between the treat-
ment and control groups. We used analysis of co-
variance, calculating significance of difference at 18
months, controlling for initial score. In addition,
paired t tests were used to determine changes over
time. Effect sizes (d-indexes) for the difference found
between the treatment and control groups were com-
puted as a supplement to the t test. When multiple
statistical tests (t tests) were performed, the percent-
age error rate statistic was computed. This statistic
indicates the number of multiple tests resulting from
chance.12

Mann-Whitney tests were applied to determine
differences between health care costs for treatment
and control groups. Effect sizes were also calculated.
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48 devices). Treatment group participants received a mean
of 8.9 (5.6) visits from the study’s therapist and 2.4 (2.3)
visits from the technician responsible for home modifi-
cations. Participants in the control group received a mean

of 1.9 devices (a total of 80 devices) from other sources.
This difference in total number of AT devices accumu-
lated in 18 months is significant (t88 = 6.57, P,.001).
Table 4 lists the types of AT devices provided. The ma-

Table 2. Comparison of Treatment and Control Groups at Initial Assessment: Health and Psychosocial Status

Variables
Total

(N = 104)
Treatment
(n = 52)

Control
(n = 52)

Test for Significance
of Differences

Health status
Days in hospital past 6 mo, mean (SD) 5.3 (11.4) 6.2 (13.5) 4.3 (8.7) t 102 = 0.82
Physician visits last 6 mo, mean (SD) 5.9 (5.0) 5.3 (4.2) 6.9 (5.8) t 102 = 1.32
No. of medications, mean (SD) 6.0 (3.6) 5.8 (3.9) 6.3 (3.2) t 102 = 0.73
No. of chronic illnesses/conditions, mean (SD) 6.5 (2.9) 6.2 (2.7) 7.1 (3.3) t 102 = 1.04
Sick days in past 6 mo, No. (%)

x2
4 = 1.064

None 42 (40.4) 21 (40.4) 21 (40.4)
,1 wk 23 (22.1) 13 (25.0) 10 (19.2)
1 wk–1 mo 16 (15.4) 7 (13.5) 9 (17.3)
.1 mo–3 mo 18 (17.3) 8 (15.4) 10 (19.2)
.3 mo 5 (4.8) 3 (5.8) 2 (3.8)

Psychosocial, mean (SD)
Self-esteem 32.3 (5.5) 31.4 (5.7) 32.7 (5.3) t 102 = 0.93
Depression 13.0 (10.6) 14.3 (11.2) 12.5 (11.0) t 102 = 0.65
Social resources 3.0 (1.1) 3.1 (1.3) 3.0 (1.1) t 102 = 0.29

Quality of life, No. (%) (N = 102)
Very good or good 59 (57.8) 29 (55.8) 30 (60.0)

x2
1 = 0.57Neither 32 (31.4) 18 (34.6) 14 (28.0)

Pretty bad or very bad 11 (10.8) 5 (9.6) 6 (12.0)

Table 3. Changes in Functional Status Over Time*

Initial
Test for Significance

of Difference (t )
18-mo

Follow-up
Difference Between

Initial and Follow-up, t (P )†
Effect Size
(d-Index)

IADL total
Treatment 9.6 (3.1)

0.566
8.9 (3.2) 2.31 (.03) 0.53

Control 9.2 (3.1) 7.9 (4.1) 3.23 (.002) 0.72
FIM motor score

Treatment 74.1 (14.2)
0.308

71.6 (16.2) 2.12 (.04) 0.44
Control 75.0 (13.4) 66.4 (19.1) 4.28 (,.001) 1.00

FIM cognitive score
Treatment 34.6 (0.64)

1.157
33.2 (1.8) 5.46 (,.001) 1.20

Control 34.4 (1.2) 31.5 (6.2) 3.15 (.003) 0.74
FIM total score

Treatment 108.8 (14.3)
0.222

104.8 (16.7) 3.19 (.003) 0.69
Control 109.4 (13.5) 97.9 (23.2) 4.21 (,.001) 1.02

MMSE
Treatment 28.8 (1.7)

1.451
28.1 (2.6) 2.54 (.02) 0.49

Control 28.3 (1.8) 26.5 (5.3) 2.44 (.02) 0.61
FSI pain

Treatment 14.6 (6.4)
1.164

14.6 (5.8) 0.03 (.98) 0.01
Control 16.1 (5.5) 18.2 (8.6) 2.05 (.05) 0.47

CHART: physical independence
Treatment 78.3 (34.1)

1.282
79.1 (29.2) 0.19 (.85) 0.04

Control 85.8 (20.4) 73.3 (35.2) 2.11 (.04) 0.46
CHART: mobility

Treatment 70.6 (23.5)
1.232

66.2 (25.2) 1.91 (.06) 0.39
Control 64.2 (26.0) 57.1 (31.5) 2.02 (.05) 0.45

CHART: occupation
Treatment 35.5 (30.8)

0.574
33.0 (26.8) 0.60 (.55) 0.12

Control 39.1 (28.0) 31.5 (30.3) 2.15 (.04) 0.47
CHART: social integration

Treatment 73.7 (24.7)
0.509

67.5 (26.9) 2.15 (.04) 0.45
Control 71.0 (25.4) 58.5 (28.7) 3.20 (.003) 0.70

*Data are given as mean (SD). IADL indicates Instrumental Activities of Daily Living; FIM, Functional Independence Measure; MMSE, Mini-Mental State Examination;
FSI, Functional Status Index; and CHART, Craig Handicap Assessment and Reporting Technique.

†For treatment df = 47, and for control df = 41; percentage error rate = 6.25%.
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jority of devices (87%) addressed motor impairment, and,
of these, the largest category was devices for bathing,
followed closely by devices for meal preparation.
Other frequently provided devices were related to
dressing, leisure, and use of the telephone. Devices
listed as addressing fine motor impairment included
special scissors, door handles, bag handles, car door
openers, and faucet extenders. For vision, low-
technology aids frequently included magnifying
glasses, lamps, low-vision watches, and electronic
devices with larger buttons or dials. Devices listed in
Table 4 as “supportive devices” include positioning
pillows, egg-crate mattresses, back braces, inconti-
nence pads, and medical alert bracelets.

Participants in the treatment group received a
mean of 1.44 EIs from the study (a total of 69 inter-
ventions) and an additional 0.04 from other resources
(a total of 2 interventions). Participants in the control
group received a mean of 0.19 EIs (a total of 8 inter-
ventions). This difference in total number of EIs is
significant (t88 = 4.1, P,.001). Table 5 lists the types

of EIs provided. Two of the most frequent were addi-
tion of handrails and addition of shelves and cabinets.
Intercom and security systems were provided to 9
participants.

FUNCTIONAL INDEPENDENCE

Change Over Time

Table 3 summarizes the changes in functional status
for each group during the 18-month period. Both
groups declined on the Older Americans Research and
Services Center Instrument Instrumental Activities of
Daily Living measure, the FIM instrument, and each of
the 2 subdomains of the FIM, motor and cognitive.
For the Function Status Index pain measure, only the
control group showed a significant increase in pain at
the end of 18 months. On the CHART, there were no
significant differences over time for the physical inde-
pendence or occupation subscales, but for the mobility
subscale the control group showed significant decline,
and for social integration both groups showed signifi-
cant decline.

Table 4. Assistive Devices Acquired During 18-Month Study
Period by Treatment and Control Group Study Participants

Device Given or Acquired and
Impairment Addressed

Treatment
Control:
Through
Usual

Services
Through

Study

Through
Usual

Services Total

Motor impairment
Environmental control device 5 0 5 0
Phone and accessories 50 1 51 7
Reacher/physical extension 28 2 30 3
Special switches and controls 30 0 30 3
Meal preparation 98 1 99 3
Balance aid 34 10 44 9
Wheelchair and accessories 6 3 9 5
Special seating system 13 3 16 2
Activities of daily living

Bathing 104 4 108 12
Eating 25 0 25 0
Grooming 12 1 13 1
Dressing 50 0 50 1
Hygiene 23 7 30 7

Writing device 9 0 9 0
Homemaking 14 0 14 2
Rug gripper 10 0 10 1
Other: fine motor 19 0 19 2
Leisure 50 1 51 1
Other 4 5 9 6
Total 584 38 622 65

Hearing impairment
Hearing aid 0 2 2 3
Assistive listening device 6 1 7 0
Total 6 3 9 3

Vision impairment
Braille output device 1 0 1 0
Audio tactile system 1 0 1 0
Low-technology aids 41 1 42 1
Leisure 4 1 5 0
Total 47 2 49 1

Cognitive device, total 0 0 0 1
Other devices, total 44 5 49 10
Grand Total 681 48 729 80
Average/person 14.2 1.0 15.2 1.9

Table 5. Environmental Interventions During 18-Month Study
Period by Treatment and Control Group Study Participants

Treatment Group
(n = 48)

Control Group
(n = 42)*

, $100 ,$100
Kitchen modifications
Intercom doorbell
Bathroom repair
Cabinet/shelf
Floor lamp
Redirecting wires
Ceiling fan
Chair repair
Subtotal

$100-$500
Hand railings
Intercom
Kitchen modification
Shelves/cabinet
Bathroom modification
Garage door opener
Ramp
Lighting
Security
Deadbolt
Closet modification
Door widened†
Door replacement†
Other
Subtotal

.$500
Intercom
Railing
Ramp
Door installation
Air conditioner
Subtotal

Total

2
2

10
7
2
1
1
1

26

6
3
2
4
5
2
3
1
1
1
1
1
1
2

33

4
2
2
1
1

10
69

Rug protector
Lighting
Smoke detector
Wedge 1 step to bathroom
Subtotal

$100-$500
Bathroom modification
Subtotal

.$500
Lighting installation
Railing
Stair guide
Subtotal

Total

1
1
1
1
4

1
1

1
1
1
3
8

*All provided by self or other.
†Provided by self or other and not included in subtotal or total; all other

interventions in the treatment group were provided by study.
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Difference Between Treatment
and Control Groups at 18 Months

We initially used descriptive statistics to examine differ-
ences between the 2 groups at 18 months. We first
asked: Were there more study participants who experi-
enced functional decline in the control group than the
treatment group? The results are shown in Figure 1.
For 7 of the 9 functional outcome measures, a larger
percentage of participants in the control group declined
than in the treatment group. For the mobility section of
the CHART, more treatment group subjects declined
than control group subjects, and, on the cognitive sec-
tion of the FIM instrument, the same percentage of sub-
jects in each group declined. For the 7 measures where
the larger proportion of control group participants
showed decline, the difference in percentage of partici-
pants declining ranged from 9% on the Mini-Mental
State Examination to 24% on the occupation section of
the CHART. Analysis by x2 applied to these findings

suggests significant differences only for CHART occupa-
tion and Functional Status Index pain (and approaching
significance for CHART physical independence). The
combined results suggest overall greater decline in func-
tional independence for the control group.

We standardized the scores to a 100-point scale
for each of the measures and then graphed the mean
change from initial to 18-month follow-up for the
treatment and control groups (Figure 2). For every
measure, the control group declined more than the
treatment group. The smallest mean difference
between the 2 groups was 2.7 for CHART mobility. The
largest difference was 13.3 points for CHART physical
independence.

Significant differences between the treatment and
control groups were found for FIM total score, FIM
motor score, and Functional Status Index pain scale.
Table 6 summarizes this analysis. For the FIM total
score, both groups declined, but there was significantly
more decline for the control group. There was no signifi-
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Figure 1. Percentage of subjects whose scores on measures of functional status declined, by treatment group. A indicates Instrumental Activities of Daily Living
(Older Americans Research and Services Center Instrument); B, Functional Independence Measure, motor; C, Functional Independence Measure, cognitive;
D, Mini-Mental State Examination; E, Functional Status Index, pain; F, Craig Handicap Assessment and Reporting Technique, physical independence; G, Craig
Handicap Assessment and Reporting Technique, mobility; H, Craig Handicap Assessment and Reporting Technique, occupation; and I, Craig Handicap
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Figure 2. Mean decline on measures of functional status by group in standard scores. A indicates Instrumental Activities of Daily Living (Older Americans
Research and Services Center Instrument); B, Functional Independence Measure, motor; C, Functional Independence Measure, cognitive; D, Mini-Mental State
Examination; E, Functional Status Index, pain; F, Craig Handicap Assessment and Reporting Technique, physical independence; G, Craig Handicap Assessment and
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social independence.
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cant difference between the 2 groups on the cognitive
section of the FIM, but there was a significant difference
for the FIM motor section. Pain as measured by the
Functional Status Index was significantly higher for the
control group.

COST ANALYSIS

In comparing health care costs, the treatment group
expended more for AT-EIs (mean and median for the
treatment vs control group, $2620 and $2233 vs $443
and $0; U = 183, P,.001). The control group required
significantly more expenditures for institutional care
(mean and median for the treatment vs control group,
$5630 and $0 vs $21 846 and $3511; U = 901, P,.01).
There was no significant difference in total in-home per-
sonnel costs, but the control group had significantly
greater expenditures for nurse visits (mean and median
for the treatment vs control group, $426 and $98 vs
$842 and $588; U = 869, P,.01) and case manager visits
($110 and $0 vs $193 and $267; U = 812, P,.001). The

effect size for total in-home personnel costs was moder-
ate (d = 0.4). There was no significant difference for
overall total costs, but the effect size for total of all costs
measured was large (d = 0.56), with the treatment group
expending a mean of $14 173 and the control group,
$31 610. Information on factors related to cost are sum-
marized in Table 7.

COMMENT

While both the treatment and control groups declined
in functional status over time, the decline was greater
for the control group participants. The control group
declined more than the treatment group on every mea-
sure, with difference in percentage decline on each of
the measures ranging from 2.7 to 13.3 percentage
points.

In looking at individual items on the FIM instru-
ment and comparing them with the types of AT pro-
vided, the differences in decline between the 2 groups
appear to be directly related to the interventions. For
example, the control group showed significant decline
in the FIM walking item (from 5.43 [1.22] to 4.77
[1.72]), while the treatment group participants who
received ambulation equipment and instruction did not
show a significant decline. Similarly, for the dressing
item on the FIM instrument, there was no significant
decline for the treatment group, but the control group
declined from 5.29 (1.66) to 4.09 (2.28). A 1-point
decline on the 7-point FIM scale represents a change
in the amount of care required. For example, a change
in rating from 5 to 4 represents a change from “super-
vision only” to “minimal assist—subject does 75% of
the task.” Studies have shown that a 1-point change on
the FIM represents an average of 2.19 minutes of help
per day for discharged stroke patients13 and 4.1 min-
utes per day for acutely ill patients with neurologic
disabilities.14

The impact of reduced decline in functional status
and pain appears to be reflected in lower health care
costs, including costs related to institutional care, and
in-home nursing and case manager visits; however, the
small sample size makes these results more suggestive
than definitive. The link between AT-EIs in the home
and institutional costs could be related to prevention of
injuries. We examined reasons for hospitalizations and
found that serious falls accounted for 4 hospitalizations
in the treatment group and 11 in the control group. The
link between AT-EIs and hospital costs could also be
related to increased feeling of responsibility for one’s
health care, and more interest on the part of the hospital
or nursing home patient in getting back home, resulting
in shorter stays. This is an area that requires further
investigation.

Assistive technology and EIs are a relatively inex-
pensive service generally not provided through existing
service systems. Managed care offers the promise of more
integrated services, including those that are preventive
and support maintenance of independence at the lowest
level of care. If managed care providers offer fewer home
health visits, however,15 capitated systems may actually
impact negatively on the provision of AT-EIs.

Table 6. Comparison of Treatment and Control
Groups at 18 Months*

Variables Initial
18-mo

Follow-up
ANCOVA,

F (P)

Effect
Size of

ANCOVA (f)

OARS-IADL 2.35 (.13) 0.16
Treatment 9.6 (3.1) 8.9 (3.2)
Control 9.2 (3.1) 7.9 (4.1)

FIM motor 6.65 (.01) 0.28
Treatment 74.1 (14.2) 71.6 (16.2)
Control 75.0 (13.4) 66.4 (19.1)

FIM cognitive 2.56 (.11) 0.16
Treatment 34.6 (0.64) 33.2 (1.8)
Control 34.4 (1.2) 31.5 (6.2)

FIM total 7.02 (.01) 0.28
Treatment 108.8 (14.3) 104.8 (16.7)
Control 109.4 (13.5) 97.9 (23.2)

MMSE 1.67 (.20) 0.13
Treatment 28.8 (1.7) 28.1 (2.6)
Control 28.3 (1.8) 26.5 (5.3)

FSI pain 4.26 (.04) 0.22
Treatment 14.6 (6.4) 14.6 (5.8)
Control 16.1 (5.5) 18.2 (8.6)

CHART: physical
independence

2.16 (.15) 0.15

Treatment 78.3 (34.1) 79.1 (29.2)
Control 85.8 (20.4) 73.3 (35.2)

CHART: mobility 0.78 (.38) 0.09
Treatment 70.6 (23.5) 66.2 (25.2)
Control 64.2 (26.0) 57.1 (31.5)

CHART: occupation 0.54 (.46) 0.08
Treatment 35.5 (30.8) 33.0 (26.8)
Control 39.1 (28.0) 31.5 (30.3)

CHART: social
integration

2.51 (.12) 0.17

Treatment 73.7 (24.7) 67.5 (26.9)
Control 71.0 (25.4) 58.5 (28.7)

*Data are given as mean (SD). OARS indicates Older Americans Research
and Services Center Instrument; IADL, Instrumental Activities of Daily Living;
FIM, Functional Independence Measure; MMSE, Mini-Mental State Examination;
FSI, Functional Status Index; CHART, Craig Handicap Assessment and
Reporting Technique; and ANCOVA, analysis of covariance. df = 1,87 for all
tests; percentage error rate, 16.7%.
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In describing funding policy regarding geriatric
rehabilitation, Torres-Gil (former director of the Depart-
ment of Health and Human Service’s Administration on
Aging) and Wray wrote:

As the older population grows in relation to the overall
population, and the incidence of chronic disabling condi-
tions rises, the need for rehabilitative and long-term care ser-
vices will also increase. The current overreliance on high-
cost, high-technology interventions may delay mortality
while increasing morbidity. Accordingly, preventing or post-
poning morbidity is often cited as an important public
health goal.16(p838)

Low-cost AT and EIs may prevent and postpone mor-
bidity. More research is needed to examine the intensity
of service provision, training, types of AT-EIs, and the
interaction of AT-EIs and personal assistance. We are fol-
lowing up the sample reported in this article to deter-
mine functional status and health-related cost differ-
ences in the 2 groups over time. Additional research is
necessary to confirm the impact of AT-EIs on physically
frail, cognitively alert elderly persons. The impact of AT
and EIs on cognitively impaired elderly persons also re-
mains to be investigated.
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Table 7. Comparison of Treatment and Control Groups on Factors Related to Cost

Cost Factor

Treatment Group (n = 52) Control Group (n = 49)
Test of

Significance,
U*

Effect
Size

(d-Index)Mean (SD) Median Range
Mean (SD)

Cost, $ Mean (SD) Median Range
Mean (SD)

Cost, $

In-home personnel
Nurse visits 4.4 (7.3) 1 0-37 426 (717) 8.6 (14.8) 6 0-86 842 (1451) 869† 0.36
Case manager visits 1.2 (1.8) 0 0-10 110 (164) 2.2 (1.6) 3 0-6 193 (138) 812† 0.55
Occupational therapist

visits
6.9 (23.9) 0 0-144 620 (2147) 10.2 (30.4) 0 0-163 918 (2734) 1274 0.12

Physical therapist visits 13.1 (29.3) 0 0-144 1182 (2636) 18.4 (43.7) 0 0-216 1622 (3894) 1205 0.14
Speech-language

pathologist visits
0 (0) 0 0-0 0 (0) 0.4 (2.3) 0 0-16 31 (206) 1222 0.21

Aide hours 439.4 (700.2) 137 0-2828 3585 (5714) 700.3 (937.4) 108 0-3528 5714 (7650) 1136 0.32
Subtotal 5923 (7133) 9320 (10 861) 1091 0.40

Institutional care
Nursing home stays, d 7.4 (35.6) 0 0-209 633 (3063) 11.9 (59.2) 0 0-394 1020 (5094) 1245 0.09
Hospitalizations, d 5.9 (13.2) 0 0-62 4997 (11 599) 23.7 (46.5) 0 0-223 20 826 (40 801) 911† 0.53
Subtotal 5630 (1207) 21 846 (41 197) 901† 0.53

Assistive technology and
environmental interventions

2620 443 183‡ 1.69

Total: All Costs 14 172 (13 761) 31 610 (42 239) 1085 0.56

*Percentage error rate = 12.0%.
†P,.01.
‡P,.001.
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Assistive 
Technology 
Xchange 

What is  
Assistive Technology?
Nearly 2 million Michigan residents have 
disabilities. Many can’t reach their potential 
without tools or equipment to assist with 
their day-to-day activities.

Collectively, these tools are called “assistive 
technology”—or AT, for short. AT is any 
item, product, system, or equipment that 
improves life for people with disabilities. 

AT includes everything from walkers, 
reachers, grab bars, and hospital beds, 
to power scooters, custom vans, Braille 
machines, and software that reads 
computer screens out loud. 

A free Michigan  
classified-ad website  
to help people with disabilities  
get the tools they need

ATXchange.org

Buy

Trade

Donate

What is  
ATXchange.org?
ATXchange.org* is a nonprofit, Michigan-
based web site where people can buy, sell, 
trade, or give away assistive technology.

Do you have a used AT item in storage 
that could help someone with a disability?

Would you like to sell—or give—the item  
to someone who will truly benefit from it?

Then visit ATXchange.org and post a free 
classified ad.

Do you need a certain AT item to improve 
your daily life? 

Would you like to find it free or at a bargain 
price? Just stop by ATXchange.org and browse 
the classified ads. 

This free, easy-to-use web site is designed to 
help people exchange both low- and high-tech 
assistive technology. 

No computer access?
If you don’t have a personal computer 
handy—or Internet access—simply visit  
the ATXchange.org web site through 
your public library or nearest Center for 
Independent Living.
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Sell

Find what you need…  
...sell or donate what you don’t

*ATXchange.org is a service of Michigan’s Assistive Technology Program  
(www.copower.org/At/index.htm) and is operated by Michigan Disability Rights 
Coalition—a nonprofit statewide network of individuals and organizations that supports 
the disability community through grassroots activism, public education, and advocacy.
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AT item categories

Not sure if an item you’d like to sell or 
donate qualifies as assistive technology?

ATXchange.org can help. The web site lists 
a broad range of available AT items in 10 
different categories:

  Computer & Related

   Daily Living

  Environmental Adaptation

  Hearing

  Learning, Cognitive & Developmental

  Mobility, Seating & Positioning

  Recreation, Sports & Leisure

  Speech Communication

  Vehicle Modification & Transportation

  Vision

Having trouble finding  
the AT item you need?

ATXchange.org can help. Just visit the  
“Items Needed” page of the web site,  
and submit a free classified ad explaining 
what you’re looking for.

It’s as easy as 1-2-3

To sell or donate an item… 

Create an account on ATXchange.org 
(remember your user ID and password), then 
read and accept the disclaimer terms. Before 
posting an item, it’s also helpful to review the 
AT device categories and frequently asked 
questions (FAQs).

After that, just follow the prompts to post  
your classified ad. (Tip: Your item might sell 
more quickly if you include a digital photo).

Also, please note that, while Atxchange.org 
is open to AT equipment vendors who have 
used items to list for sale, vendors may not 
list new items or advertise on the web site. 

To find an item …  

Just visit the ATXchange.org website and 
start shopping. You can search for AT items 
by type, distance from your home, and cost. 
Many are free of charge.

Once you find what you want, contact 
the person who listed it and arrange for 
payment, if any, and delivery.

If you can’t find what you’re looking for, 
create an account (remember your user ID 
and password), and post an “Item Needed” 
classified ad. If someone lists the item that 
you’re looking for, we’ll send you an  
e-mail alert. Michigan Disability Rights Coalition

780 W. Lake Lansing Road, Suite 200 
East Lansing, MI 48823

800-760-4600 or 517-333-2477

Things to know about ATXchange.org

  This is a free service.

  Anyone can use it to find, buy, sell, or donate a used AT item.

  If you submit an item to sell or give away, an ATXchange.org 
staff member will review your classified ad. Once approved, 
you’ll receive an e-mail to let you know the item will be listed.

  Items listed and not updated after 90 days will be removed 
from the site.

  ATXchange.org is funded by the U.S. Department of 
Education’s Rehabilitation Services Administration.

  Questions? Find answers in the FAQs online at ATXchange.org.  
Or, contact MDRC by phone at 800-760-4600.  
Or, e-mail us at ATX@prosynergy.org.

  This brochure is available in alternative formats upon request.
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